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[57] ABSTRACT 
A developing device incorporated in image forming 
equipment and having a toner tank made up of a tank 
portion and a toner supply portion contiguous with one 
side of the tank portion for supplying the toner from the 
tank portion to a developing section which includes a 
developing roller. The tank portion accommodates a 
bladed wheel having blades therein while the toner 
supply portion has a projection which protrudes into 
the radius of rotation of the blades. As the blades are 
rotated, the projection scrapes oh" the toner deposited 
on the blades to thereby feed it into the toner supply 
portion. The radius of rotation of the blades is substan 
tially equal to or smaller than the inner radius of the 
tank portion, whereby the blades are prevented from 
pressing against the tank portion. 

14 Claims, 5 Drawing Sheets 
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DEVEIDPING DEVICE FOR IMAGE FORMING 
EQUIPMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a developing device 
for image forming equipment and, more particularly, to 
a developing device of the type having a toner tank 
made up of a tank portion storing a toner and a toner 
supply portion contiguous with one side of the tank 
portion for supplying the toner from the tank portion to 
a developing section which includes a developing rol 
let. 
A developing device of the type described is conven 

tional and incorporated in an electrophotographic 
copier, facsimile transceiver, laser printer or similar 
image forming equipment. Generally, to promote easy 
toner supply from a toner tank to a developing section, 
the toner tank should preferably be disposed above the 
developing section in which a developing roller is lo 
cated to face a photoconductive element. In practice, 
however, the toner 'tank‘and developing section often 
have to be arranged such that their bottoms are posi 
tioned at the same level or height for space and design 
reasons. Even with such an arrangement, it is necessary 
to supply the toner from above the developing section 
and, for this purpose, a toner supply portion of the tank 
is usually located at one side of and above a tank portion 
of the tank. An agitator is disposed in the tank portion 
and rotated to sweep up the toner from the tank portion 
to the toner supply portion. The agitator is rotated 
while urging itself against the inner periphery of the 
tank portion due to the elasticity of an elastic member 
affixed to the end of the agitator. The agitator is, there 
fore, subjected to the resistance of the toner. This brings 
about a problem that since a shaft on which the agitator 
is mounted needs an extremely great torque when a 
great amount of toner exists in the tank portion. More 
over, when a projection provided in the toner supply 
portion for catching the toner swept up by the agitator 
is located at a higher level than the shaft, the conveying 
force acting on the toner sharply decreases at the posi 
tion of the projection. It follows that the position of the 
toner supply portion is somewhat limited to in turn limit 
the design freedom of the image forming equipment. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a developing device for image forming equip 
ment which allows the toner supply portion of a toner 
tank to be located at any desired level and reduces the 
torque necessary for a toner to be conveyed from a tank 
portion to a developing section which has a developing 
roller therein. 

In accordance with the present invention, a develop 
ing device incorporated in image forming equipment 
and having a toner tank storing a toner and a developing 
section connected to the toner tank for receiving the 
toner therefrom via a toner supply portion has a bladed 
wheel disposed in the toner tank and having a rotary 
shaft, support members af?xed to the shaft, and a blade 
constituted by an elastic member supported by the sup 
port members. The bladed wheel rotates the blade for 
feeding the toner from the toner tank to the toner sup 
ply portion. A projection is located at an upstream 
position in an intended direction of toner feed from the 
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2 
toner tank to the toner supply portion in such a manner 
as to protrude into the radius of rotation of the blade. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages 
of the present invention will become more apparent 
from the following detailed description taken with the 
accompanying drawings in which: 
FIG. 1 is a section of a developing device for image 

forming equipment emboying the present invention; 
FIG. 2 is an exploded perspective view of a bladed 

wheel assembly disposed in a tank portion forming part 
of a toner tank included in the embodiment; 
FIGS. 3 and 4 are sections demonstrating the opera 

tion of the bladed wheel assembly shown in FIG. 2; 
FIG. 5 is a section showing an alternative embodi 

ment of the present invention; 
FIG. 6 is an exploded perspective view of a bladed 

wheel assembly included in the embodiment shown in 
FIG. 5; 
FIGS. 7 and 8 are sections demonstrating the opera 

tion of the bladed wheel assembly shown in FIG. 6; and 
‘ FIG. 9 is a section'showing a conventional develop 
ing device for image forming equipment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

To better understand the present invention, a brief 
reference will be made to a prior art developing device, 
shown in FIG. 9. As shown, the developing device, 
generally 90, has a developing section 91 including a 
developing roller, not shown, and a toner tank 92 con 
nected to the developing section 91. The toner tank 92 
is made up of a tank portion 93 storing a toner T therein 
and a toner supply portion 94 contiguous with one side 
of the tank portion 93. An agitator 95 is disposed in the 
tank portion 93 and rotatably mounted on a shaft 97. An 
elastic member 96 is af?xed to the free end of the agita 
tor 95. The toner supply portion 94 has a toner supply 
roller 98 and a projection 99. The toner tank 92 and 
developing section 91 are positioned such that their 
bottoms assume substantially the same level. As the 
agitator 95 disposed in the tank portion 93 is rotated in 
a direction indicated by an arrow in the ?gure, the 
elastic member 96 sweeps up the toner T to thereby 
convey it to the toner supply portion 94. The toner 
supply roller 98 located in the toner supply portion 94 is 
rotated to supply the toner T further to the developing 
roller disposed in the developing section 91. 

In the above construction, the agitator 95 is rotated 
while urging itself against the inner periphery of the 
tank portion 93 due to the elasticity of the elastic mem 
ber 06. The agitator 98 is, therefore, subjected to the 
resistance of the toner T. This is undesirable since the 
shaft 97 needs an extremely great torque when a great 
amount of toner exists in the tank potion 93, as discussed 
earlier. Moreover, since the projection 99 provided in 
the toner supply portion 94 for catching the toner T is 
located at a higher level than the sha? 97 of the agitator 
95, the conveying force acting on the toner T sharply 
decreases at the position of the projection 99. It follows 
that the position of the toner supply portion 94 is some 
what limited to in turn limit the design freedom of the 
image forming equipment. 

Referring to FIGS. 1-4, a developing device em 
bodying the present invention is shown and generally 
designated by the reference numeral 10. As shown, the 
developing device 10 has a toner tank 11 storing a toner 



5,202,732 
3 

T therein and a developing section 12. A developing 
roller, not shown, is accommodated in the developing 
section 12 and located to face a photoconductive ele 
ment, not shown. The toner tank 11 and developing 
section 12 have their bottoms positioned at the same 
level or height for the space and design reasons. The 
toner tank 11 has a tank portion 13 storing the toner T 
and a toner supply portion 14 contiguous with one side 
of the tank portion 13. The toner is fed from the toner 
supply portion 14 to the developing section 12. A 
bladed wheel assembly 15 is accommodated in the tank 
portion 3 and rotatably mounted on a shaft 16. A toner 
supply roller 17 is disposed in the toner supply portion 
14 for supplying the toner to the developing section 12. 
A projection 18 which will be described later speci? 
cally is provided in the toner supply portion 14. 
As shown in FIGS. 1 and 2, the bladed wheel assem 

bly 15 rotatably mounted on the shaft 16 is made up of 
a pair of support members 19 affixed to the shaft 16, a 
reinforcing plate 20 affixed to the free ends of the sup 
port members 19, and an elastic blade 21 affixed to the 
reinforcing plate 20. Each support member 19 has an 
end face>19a which is affuied to the surface of the rein 
forcing plate 20 by, for example, adhesive. The rein 
forcing plate 20 has a connecting portion 200 substan 
tially parallel to a line tangential to the radius of rotation 
'y of the blade 21, and an agitating portion 20b extending 
out from the connecting portion 200 and bent toward 
the shaft 16. The end faces 19a of the support members 
19 are adhered or otherwise af?xed to the inner surface 
of the connecting portion 204 of the reinforcing plate 20 
that faces the shaft 16. The blade 21 is adhered to the 
other or outer surface of the connecting portion 20a of 
the reinforcing plate 20 at the portions 21 thereof which 
are indicated by dash-and-dot lines in FIG. 2. The blade 
21 has a greater width than the reinforcing plate 20 in 
the direction of rotation of the blade 21. Since the lead 
ing edges of the blade 21 and reinforcing plate 20 with 
respect to the direction of rotation are substantially 
aligned with each other, the blade 21 extends out from 
the reinforcing plate 20 to the rear. The blade 21 has a 
recess 21b at the trailing end thereof for receiving the 
toner T. Openings 21c are formed through substantially 
the intermediate portion of the blade 21. Although the 
blade 21 has a radius of rotation 'y substantially identical 
with the inside radius of the tank 13, it simply trails on 
the inner periphery of the tank 13 and does not press 
itself against the latter. 

In the illustrative embodiment, the shaft 16 is rotated 
at a speed of l0 to 20 rpm. The support members 19 
and reinforcing member so are made of a highly rigid 
material. The blade 21 is 0.1 to 0.2 mm thick and made 
of phosphor bronze. While the bladed wheel amembly 
15 is shown as having two groups of support members 
19, reinforcing plate 20 and blade 21 which are spaced 
apart by an angle of 180 degrees, three or more groups 
of support member 19, reinforcing plate 20 and blade 21 
may be mounted on the shaft 16. 
As shown in FIG. 3, the projection 18 included in the 

toner supply portion 14 protrudes into the radius of 
rotation 7 by a dimension :1 which allows the blade 21 
to rub against the projection 18. 

In operation, as the shaft 16 is rotated, each blade 21 
of the bladed wheel assembly 15 rotates in such a man 
ner as to pass the projection 18 downward. The blade 
21, therefore, contacts the toner T in the tank portion 13 
and allows it to deposit thereon while collecting the 
toner T in the recess 21b. When the blade 21 carrying 
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4 
the toner T thereon reaches the projection 18, it passes 
the projection 18 while rubbing thereagainst. At this 
instant, the projection 18 scraps off the toner T from the 
blade 21 with the result that the toner T is dropped into 
the toner supply portion 14, as shown in FIG. 4. While 
the reinforcing plate 20 made of a highly rigid material 
also rotates together with the shaft 16, the agitating 
portion 20b thereof moves in a direction for preventing 
the toner T from cohering since it is bent toward the 
shaft 16. Since the blades 21 are 0.1 to 0.2 mm thick and 
made of phosphor bronze, as stated previously, they 
have desirable elasticity and allow the toner to easily 
deposit thereon. Moreover, the blades 21 do not press 
themselves against the inner periphery of the tank por 
tion 13. This, coupled with the fact that the resistance to 
bending is small even when the amount of toner in the 
tank portion 13 is great, reduces the torque necessary 
for the toner T to be conveyed. The openings 210 
formed through the blades 21 further reduce the torque. 
It follows that only a small torque suffices the toner 
conveyance with no regard to the position of the toner 
supply portion 14 relative to the shaft 16, i.e., above or 
below the shaft 16. ' 
The recess 21b formed at the trailing end of each 

blade 21 is not essential and may be omitted, if desired. 
The radius of rotation ‘y of the blades 21 may be smaller 
than the inside radius of the tank portion 13. Further, 
the blades 21 and their associated support members 19 
may be formed integrally with each other without the 
intermediary of the reinforcing plates 20. 

Referring to FIGS. 5-8, an alternative embodiment 
of the present invention will be described. In FIGS. 5-8, 
the same or similar parts and elements to those shown in 
FIGS. 1-4 are designated by like reference numerals, 
and redundant description will be avoided for simplic~ 
ity. As shown, the developing device, generally 10A, 
differs from the previous developing device 10 regard 
ing the structure of the blades and reinforcing plates. 
Speci?cally, the developing device 10A includes blades 
21A each having a flat portion 214 formed with open 
ings 21c, and a bent portion 21e extending from the 
trailing end of the flat portion 21d and de?ning the 
radius of rotation 'y. The bent portion 21e prevents the 
blade 21A from scratching or otherwise damaging the 
inner periphery of the tank portion 13 and projection 18 
while in rotation. The blade 21A is reinforced by two 
reinforcing plates 20A and 2013. Specifically, after the 
reinforcing plates 20A and 20B have been laid on both 
sides of the ?at portion 21:! of the blade 21A, bolts 24 
are driven into females screws 25 formed in the rein 
forcing plate 20A via holes 22 and 23 formed through 
the reinforcing plate 20B and blade 21B, respectively. 
As a result, the reinforcing plates 20A and 20B and 
blade 21A are fastened together. The resulting subas 
sembly of the reinforcing plates 20A and 20B and blade 
21A is fastened to the support members 19 by bolts 28 
which are driven into female screws 29 formed in the 
end faces 19a of the support members 19 via holes 26 
and 27 formed through the reinforcing plates 20]! and 
MA, respectively. V 

In operation, as the shaft 16 is rotated, each blade 21A 
of the bladed wheel assembly 15A rotates in such a 
manner as to pass the projection 18 downward. The 
blade 21A, therefore, contacts the toner T in the tank 
portion 13 and allows it to deposit on the surface of the 
?at portion 21d. When the blade 21A carrying the toner 
T thereon reaches the projection 18, it passes the pro 
jection 18 while rubbing thereagainst. At this instant, 
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the projection 18 scrapes off the toner T from the blade 
21A with the result that the toner T is dropped into the 
toner supply portion 14, as shown in FIG. 8. 

In this embodiment, too, the reinforcing plates NA 
and 20B are not essential and may be omitted, and three 
or more groups of support members 19, reinforcing 
plates 20A and NH and blade 21A may be mounted on 
the shaft 16. 

In summary, the present invention provides a devel 
oping device having a bladed wheel assembly disposed 
in a tank portion of a toner tank and including blades, 
and a projection positioned in a toner supply portion of 
the toner tank and protruding into the radius of rotation 
of the blades. As the blades are rotated, the projection 
scrapes off a toner from the blades and feeds it to the 
toner supply portion. This allows the toner supply por 
tion to assume a higher level than a shaft on which the 
blades are rotatably mounted. Since the radius of rota 
tion of the blades is substantially equal to or smaller 
than the radius of the inner periphery of the tank por 
tion, the blades do not press against the inner periphery 
of the tank and, therefore, need~only a small torque. 

Various modifications will become possible for those 
skilled in the an after receiving the teachings of the 
present disclosure without departing from the scope 
thereof. 
What is claimed is: 
1. A developing device incorporated in image form 

ing equipment and having a toner tank storing a toner 
and a developing section connected to said toner tank 
for receiving said toner from said toner tank via a toner 
supply portion, said device comprising: 

bladed wheel means disposed in said toner tank and 
comprising a rotary shaft, support members affixed 
to said rotary shaft, and a blade constituted by an 
elastic member supported by said support mem 
bers, said bladed wheel means rotating said blade 
for feeding the toner from said toner tank to said 
toner supply portion wherein the rotating of said 
blade causes said blade to travel along a path of 
movement with a radially outermost portion of said 
blade de?ning a radius of rotation, said path of 
movement extending through a supply of toner in 
said tank, said blade having a surface which col 
lects a portion of toner thereon as said blade travels 
through the supply of toner; and 

a projection member located at an upstream position 
in an intended direction of toner feed from said 
toner tank to said toner supply portion, said projec 
tion member also located at a position along said 
path of movement of said blade which is down 
stream of said supply of toner such that said surface 
of said blade carries the portion of toner as said 
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6 
blade reaches the position of said projection mem 
ber, said projection member at least partially pro 
truding into the radius of rotation of said blade to 
remove the portion of toner from said surface of 
said blade and feed said portion of toner toward the 
toner supply portion of the image forming appara 
tus 

2. A device as claimed in claim 1, wherein said sur 
face is a radially outwardly facing surface and wherein 
a recess is formed on the radially outwardly facing 
surface at a trailing end of said blade with respect to an 
intended direction of rotation of said blade for collect 
ing the toner. 

3. A device as claimed in claim 2, wherein a plurality 
of openings are formed through an intermediate portion 
of said blade. 

4. A device as claimed in claim 1, wherein said sup 
port members and said blade are connected to each 
other by adhesive. 

5. A device as claimed in claim 1, wherein said blade 
is 0.1 to 0.2 mm thick and made of phosphor bronze. 

6. A device as claimed in claim 1, wherein said sup 
port members are made of a highly rigid material. 

7. A device as claimed in claim 1, wherein said pro 
jection is located at a higher level than said rotary shaft. 

8. A device as claimed in claim 1, further comprising 
a reinforcing member having a flat connecting portion 
and an agitating portion formed by bending one end of 
said connecting portion, said reinforcing member being 
held between and fastened to said support members and 
said blade for thereby reinforcing said blade. 

9. A device as claimed in claim 8, wherein said blade 
has a greater width than said connecting portion of said 
reinforcing member in an intended direction of rotation 
of said blade. 

10. A device as claimed in claim 8, wherein said rein 
forcing member is made of a rigid material. 

11. A device as claimed in claim 1, wherein said blade 
of said bladed wheel means comprises a flat portion for 
agitating the toner, and a bent portion formed by bend 
ing one end of said ?at portion. 

12. A device as claimed in claim 11, wherein a plural 
ity of openings are formed through an intermediate 
portion of said flat portion of said blade. 

13. A device as claimed in claim 11, wherein said 
support members and said blade are fastened to each 
other by bolts. 

14. A device as claimed in claim 11, further compris 
ing two ?at reinforcing members fastened to said blade 
while holding said blade therebetween and fastened to 
said support members. 
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